Tumor suppressor long non-coding RNA, MT1DP is negatively regulated by YAP and Runx2 to inhibit FoxA1 in liver cancer cells.
Recent studies are indicative for strong carcinogenetic roles of Runt related transcription factor 2 (Runx2) and Yes associated protein (YAP) in several cancer types. However, whether and how the interaction between Runx2 and YAP plays a role in liver tumorigenesis still remain illusive. Here, we identified a close relationship between Runx2 and YAP in liver cancer cells. Runx2 had a positive role on YAP expression and vice versa. We also found that Rux2 and YAP were capable of inhibiting long non-coding RNA (lncRNA), Metallothionein 1D, Pseudogene (MT1DP) expression through direct promoter binding. Overexpression of MT1DP resulted in reduced cell proliferation and colony formation in soft agar, but increased apoptosis in liver cancer cells, whereas knockdown of this lncRNA had the opposite effect, indicating that MT1DP acts as a tumor suppressor. Furthermore, MT1DP was revealed as a negative regulator of Alfa-fetoprotein (AFP), a classic liver cancer tumor marker, through inhibiting protein synthesis of Forkhead box A1 (FoxA1), an important transcription factor in liver development and cancer progression. Furthermore, we found that FoxA1 plays a positive role on YAP and Runx2 expression. Specially, opening the compacted chromatin by FoxA1 around CREB binding site within the YAP promoter facilitates CREB-mediated YAP transcription. Finally, MT1DP-inhibited in vivo liver cancer cell growth could be rescued by a combination of overexpression of FoxA1, Runx2 and YAP. Taken together, the close relationship between Rnux2 and YAP plays a pro-carcinogenetic role in liver cancer cells through inhibiting tumor suppressor lncRNA, MT1DP in a FoxA1 dependent manner.